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m Operations and maintenance [O&M)
costs are a major and often overlooked
challenge fo realizing ard optimizing
TS benefits.

m [TS integrafion can deliver benefits that
extend well beyond their original appli-
cations.

These findings and others are presented

in the following 20 questions and answers
that address important aspects of depioy-
ing and operafing infegrated TS systems.
They are infended to offer readers guidance
for getting the most out of their own TS
applications.

Data Consumers

Tiata server
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San Antonio's frave/ condmons dafabose synrheS/zes dafc: from a w:de
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The National Architeciure for ITS: A Framewcork for Inregiate

Performance

m | am considering deploying
an integrated Intelligent

Transportation System; where

should | start?

Develop a regional architecture. Your first
step should be 1o develop a regional ITS
archirecture. As definea by USDOT, “An
architecture is a framework that lays out
the boundaries, players, and strategies for
[the] process of information management.
And in the case of ITS, [the framework]
has to have an intimate knowledge of the
way fransportation works as well, in order
fo get the new systems 1o work well with
the existing ones. The framework can then
serve fo guide developing standards and
to make deployment decisions that wil
result in efficiency, economies of scale,
and national interoperability.” As Rob
Bamford, program marager for the NY/
NJ/CT model deployment, explained in
a spring 2001 inferview with the evalua-
fion team, “The regional archifecture is the
heartbear of a successful ITS." Further
information and guidance on developing
ar ITS architecture can be found at the
following website: www.its.dot.gov/
arch/arch.him.

Bring your architecture to life. Having
developed and defired a regional ITS
architecture, you should then bring that
architecture fo life through shared data
Experience from the model deployments
suggests that you should work toward
developing a comprehersive, regional
reposifory of Tronsportoﬂon'rebred
information. According to Pat Irwin, Texas
Department of Transportation {TxDOT),
“The creation of such a data server is an
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essential early step that | would suggest ‘o
anyone desiring a successful integrated
ITS deoloyment.”

As an example, consider the structure of
te San Antonio model deployment's data
server [see Figure 1] Al three of the other
sites oursued similar designs, including the
TS information backbone in Seattle, the
AZTech server in Proenix, and the fransit
database in NY/NJ/CT. As the figure
ilustrates, such servers are cnaracterized
by the shering of date between ‘nforma-
fion cortributors and information users.
These users can include anyone—from
traffic and transit managers ‘o emergency
responders o the fraveling public. As Pat
lrwin notes, "While the public may not
see "nis doa server directly, it affects their
lives every day.”

Consider several factors when designing
your site’s ITS data repository:

Understand thai both central and distrib-
uted systems are effective. Traditionally,
ceople believed that a regional data
repository had 1o e located af cne spot
such as on a single computer. While the
Phoenix and Sar Antonio sites successfuily
cemorstrated this model, o distributed sys-
tem—such as Seatfle’s TS backbone —
can also be successful. While both
approaches have innerent sfrengths and
weaknesses, one main difference is nat

a centraized system puts most of the
responsibility for inferfcce costs on the
agency maintaining the server. In g
distributed system, these costs are more
spread out among the various data
centriputors and users.

Be responsive fo the neads of different
user groups. As previously indicated. an
TS data repositery can berefir a nurber
of users, from traff ¢ maragers o the
traveling public. However rof all groups
will have the same data -equiremerts.
Consider the example of ‘npavement
loop detectors. From a oure'y ‘rcident
managemen' standpoirt, such dev'ces are
becomirg ‘ncreas ngly unimporiant. In
San Anfonio, as ir many other metropoliten
areas, fewer than 20 percent of freeway
incidents are first cefected through loops
measJring traffic conditions. Many more
incidents are idervifed through cel phone
reports arc raffic operators using video

cameras. Corisequently, rraffic managers
may be tempted to begin reducing the

number of ‘coos capioyed and maintained.
However, in many areas, acta from

00D
detectors are aisc used "o esimare travel
speeds, which, in fuin, are dissemrated
fo travelers. This Ve of raveler information
hcs been wellreceived oy the public.

As Brian Farielo o TxDOT rotes. “While
systern speeds from loops are becoming
ess and
operatiors, our pubiic appreciates the
data and thus we wil continue to support
“heir opercrior .

ess imperent to our fraffic

Be responsive to different data needs
within @ given user group. The model
deployments llustrate

of traveler nformation.

d that among users
some prefer direc:
receipt of roaaway speed aata. Other
fravelers ind'cated a preference “or a visual
cepictior of how fast traffic s mov'rg,
While bot of hese neecs have to do
with treffic speeds. they require different
data coliection ard disserination
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usage indicated an even larger latent
demend for information. During an ice
storm that threatened San Anfonio in
December 2000, the number of hits on
the TxDOT site increased more than 500
percent, fo 600,000 hits per day before

the server eventually crashed.

Cautionary note: The example presented
above raises a caution about deploying
fraveler information websites. Because

these systems are and will remain popular,

you must ensure sufficient capacity on
your system before you experience @
crunch. As Pat Irwin of TxDOT advises,
"First defermine your maximum expected
capacity, then triple it.” Failure to do so
may result in user offrition.
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Figure 3. TxDOT's traveler information website has seen a dramatic increase

in users.
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Were there any other

success stories? Can you
suggest other applications that
should be considered?

Yes. Other successes included different
types of traveler information improvements,
as well as successful applications and
croof-of-concepts in emergency manage
ment. These applications are summarized
below.

Additional Traveler information
improvements

Point-to-point freeway times. One of the
most successful ITS improvements in San
Antonio was TxDOT's development of a
system to provide the public with esfimates
of poinHo-point freeway travel fimes. Using
a relatively simple algorithm, TxXDOT
converts average vehicle speeds reported
by its roadway loop defectors o esfimated
iravel times. These fimes are then shared
with the public over the traveler information
website [see Figure 4) and the region’s
extensive collection of changeable mes-
sage signs. This improvement has been
wellreceived. For example, the system
made front-page news on its first day of
operations’ and, cs reported in the previ
ous section, has contributed fo dramatic
increases in website usage. Finally, when
asked to rate the fravel times fecture on a
scale of 1 (totally inaccurate} to 10 [very
accurate), more than 65 percent of the
1,100 respondents gave a rating of 8 or
higher, with an average response of 7.8.

Web application for transit users. Another
set of TS improvements you may wish 1o
consider are VWeb-bosed apolications for
fransit users, such as the BusView and

San Aroric ExoressNews, Aonday, November 1,



MyBus products implemented in Secttle.
Both cf these services tie in to AVL capa
oilities on the region’s transit fleet to allow
r'ders fo track their buses and to anticipate
arival times ot a given stop. Even without
significant advertising, usage of these sites
reasing. As of
February 20071, Web page views for
BusView averaged 4,500 per day, with
a high o° 16,600, while page views for
MiyBus averaged 67,000 per day, with
a high of 112,000. Furthermore, user
surveys of MyBus' predecessor suggest
nat these systems can have o measurable
effect or the comfort and satisfaction of
new ansit users and thus may aid in
refaining riders.

Web applications for conveying road-
way conditions. A thi-d Web-based
application that was also found 1o be
successful was Pnoenix’s Roadway
Ciosure and Restriction Systermn (RCRS).
The RCRS allows various State and local
perscnnel fo enter information on mainte-
nance, weather, and operations activities
'such as road closures) in @ common
database tnat other jurisdictions and the
iraveling pubiic con view and share.
Such irterjurisdictional cooperation can
help reduce delays for the public, increase
safety for ravelers and roadway workers,
ard lead to more effective and less costly
~aintenance operations. Initiated in
Arizona, the system is now expanding
threughout the Southwest and beyenc,
with sites as far away as Oregon
considering tying into the database.

Improvements in traditional media com-
munications. Another success story of the
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Figure 4. Travelers in San Antonio, Texas, can now access roadway fravel times
through both variable message signs and over the Web,

afforded the pubiic.
in traditio
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Thompson of the aricope Departmert of
Tronsportcho“ regorts that ‘he media is
constantly saying, " G've us more cameras,
In fact, co-ocaiion of ~edia at the ratfic
cperations cenfers in
ana Phoenix has led to more ac

through improvements
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Emaergency Monagement
Sepogrsnes
Provision of 800 MHz radios with o

common emergency frequency Proving
that ITS sclutions can be simple, one of

the more successiul apolications urderta<er
in Seatle was o provide radios with a

common frequenc. {800 MHz! to ailow
Washington State Departmert of

r\«,

Transporiation W5DOT] and emergency
respornse parsome fo communicate with 7

oher Wh od if ey Lsed
each other Wher asked if rey used Deploying and Operating
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these radios during the spring 2001
earthguake in the area, Terry Simmonds,
WSDOT emergency management
coordinator, responded, “Yes, many of the
counties used their 800 MHz radios for
fransportation status reports on closures,
restrictions, and other issues. They also
used the system to communicate among
themselves for direction and control, and
for general emergency communications,
especiclly when the phones didn't work.”

Remote communication of voice, video,
and data. At the more complex end of
the spectrum, San Anfonio’s Lirelink project
successfully demonstrated technology to
facilitate remote communication of voice,
video, and data between ambulances in
the field and receiving hospitals [see Figure
5). While @ host of institutional issues
(such as doctor workload| prevented any
substantial benefits from being observed
during the evaluation period, the system is
being expanded fo ofher hospitals in the
region. It is also being considered for
application to a rural environment.

-

Figure 5. The Lifelink system uses two-way voice

What about traffic

management systems?
Were there any success stories
there?

Yes and no. The results of the traffic man-
agement solutions were essentially mixed
during the first years of the model deploy-
ments. These systems showed plenty of
oromise, bur generally were accompanied
by considerable schedule delays. However,
some fraffic management systems have
finally been deployed, ard additional
systems are being planned (see Figure ).
The foliowing sections describe the
experiences of three of the four model
deployment sites with traffic management
applications.

Seattle: Regional sharing of arterial data.
In Seattle, the focus of raffic management
improvements was to collect arterial traffic
dafa [both signal timing and volume/
occupancy data) being generated by the
19 different traffic agencies operating in
the area and to make these data available
to all. This cpproach would allow any
given agency signal opercior to see what
was happening with adjacent signal
systems and the freeway system and thus
make regicnal, rather than simply local,
operations decisions. The expeciation
was that travelers traversing the corridor
would experience fewer delays if the
roadway were operated in this regionally
infegrated fashion. This hope was reinforced
by simulation modeling of the corridor.
Using a traffic analysis tool calibrated to
local fraffic demands and roadway net-
works, the evaluation team focused on
one of the mosi heavily traveied corridors

8 and video communication to virtually bring doctors
into San Antonio ambulances.

Deploying and Operating
Integroted Intelligent
Transportation Systems




in the city, State Route 99 (SR 99), and
investigated tne impccts of operating it
under ‘deal circumstances that included

a common, regional signai timing plen.
Tne results revealed thar under these
cenditions, annualized delay in the corridor
would decrease by as much as 7 percent,
trave! fime variability by 2 percent, and
crashes by 3 percent annually under a
fuly ceployed and fully integrated system.

Unfortunately, the project met with consid-
erable delays, primarily technical in nature.
As Pete Briglia, WSDOT's Sectile site
crogram manager, explains, “The problems
with the regional ATMS [advanced traffic
management systems] in Seattle are the
result of the some proplems that traffic
engineers have been wrestling with for
decaces, namely the lack of common
crotocols for traffic signal systems to
communicate with each other and the
manufacturers’ reluctance to provide
access to their proocels.” Furthermore,
only four of ine eight developers of signal
systems in the region were willing 1o
parficioate in the integration activity.

A second major cause for the ATMS
delays in Seattle stemmed from insfitutional
issues. Again, as Pete Briglia describes
the situation, “There was a ‘Catch 22
here ir that we wanted to show the benefits
of ATMS, but the system data were
unavailable. Uniil ine signal system data
were available, the ATMS were not useful
but until agencies could make use of the
ATMS, *hey were reluctant fo spend *he
additional money it takes ‘o put data into
the ATMS." This situation forced the imple-
~enfation team fo devote much of its effort

to conducting oureach anc to building
and maintaining support for the deplay-
mert. [On an ‘nieresting noe. the positive
evaluation resul's for simulction modeling,
described above were used as part o
this outreach activity.)

)

Phoenix: Cross-jurisdictional signal
projects. A similar scerario occurrec in
Phoenix. with anather set of cross- urisdic-
“ional signal coordination projects. Here
it was provosed that socalled “smart
shed s places o
integrate traffic signals anc reduce delays
acress city and county lines. As in Seattle

corridors” be esten

the pro‘ect experenced c numbe- cf
delays. First. technical celays
ensued from the need fc integrate
acress mulfipie systems. In some
cases, enfire sigral controliers
Fad to be replaced ard
upgraded. Finally once fese
deloys were overcome, the chal
lenge remained of deterining

| the daic that
was suddenly availcble,

what to do with @

Recognizirg the reed to deman-
sirate systermn benefits, the Proenix
moae

deployment maragers concentrar-
ed on getiing a sirgle corridor up and
running—wit successful results. Tne

evaluation 'eam conducted a corbirction

o simulation mocel'ng and fie d
observations, which reveaied an inificl
6 percen: reduction in avercge celay
with reductions as high as 21 percers
under the mode'ing of diferert signei
coordinatior plars. According to
Maricopa County s Dele Thompson this
demonstration cavsed a “change in

“The problems with the
regional ATMS [advanced
traffic management systems]
in Seattle are the result of the
same problems that traffic
engineers have been wrestling
with for decades, namely the
lack of common protocols for
traffic signal systems to
communicate with each other
and the manufacturers’
reluctance to provide access
to their protocols.”

~— Pete Briglia, SmartTrek Project
Manager

Figure 6. Traffic management systems allow
traffic and emergency managers to respond to
roadway incidents more effectively.
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awareness of the benefits of technology.”
Rather than reiming signals on an ad
hoc basis, agencies in the Phoenix area
are now commiting o a more formalized
approach that includes coordinating
signals across jurisdictions. As a result,
olans are underway 1o expand the original
eight smart corridors fo 17 by 2002 ana
to 24 corridors by 2004,

San Antonio: Freeway and arterial
management improvements. A similar
experience of delays followed by success
was also demonstrated in San Anfonio,
where plans called for two types of ATMS.
The first was o doubiing of the geographic
extent of the original 26-mile TransGuide
freeway and incident management system
(see Figure 7). The
second was a plar to
integrate @ portion of the
expanded freeway and
incident management
system with signal and

- variable message sign
operations on a parallel
arterial route—to create
an infegrated diversion
management corridor.

| This ‘ntegrated corridor

Figure 7. Traffic management centers can lead to
significant reductions in delay and crash risk.
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was known as the
Medical Center Corrido:.
Similar to findings in
Seattle and Phoenix, proposed fraffic
management projects in San Anfonio were
expected to deliver significant bensfits
once fully deployed. The freeway
management expansion simulation
modeling conducted by the evaluation
team forecast a 1.7-hour annual reduction

in delay through the offecrea area [or @
5.7 percent reduction in the total, city-wide
delay for an average driver). The proposed
integration with arrerial operations would
lead to futther reductions amounting to tofal
savings of 1.82 hours per year for the
average fraveler ir the corridor.

Unfortunately, as in Seattie and Phoenix,
a number of delays occurred ir San
Antonic, most of which appear o have
been due to insfituional and contractual
issues. As many others have realized,
‘mplementing advanced technologies for
such purposes as freeway management
or signal coordination differs greatly from
building a highway. Consequently, many
of the existing confracting mechanisms d
State has available are illsuited for this
type of work. For example, many such
mechanisms are not sufficiently flexible o
modify deployments as additional tech-
nologies become available and/or as
insfitutional and fechnical challenges arise.
Furthermore, State budgets are simply not
set up to begin entirely new projects in the
short time frames expected of many ITS
deployments.

Fortunately, however, TxDOT has been
able to mitigate many of these delays by
expanding ‘n-house expertise. This expan-
sion has aliowed the agency to work
more effectively with selected contfractors
and to accelerate actual deployment
once the confracts are signed. As a result,
the initic| freeway management expansion
is completed, with arother 25 miles
under construction [as of summer 2001].



Were there any types of

{TS applications that did not
werk as well as expected? i so,
iy digin’t they work out?

Yes. A number of applicarions fell short of
expectations. These are summarized below.

Uinderachieving ITS Applications

Vehicle tags and tag readers in the
absence of a toll system. One aoplication
that did not reack its full potential as
deployed ir the model deployments was
the use cf freely distributed, non-oll-based
vehicle iags and tag readers 1o defermine
vehicle speeds in San Antonio. While the
tagreader system was successful as @
proof of concept {capable of esfimaring
vehicle speecs fo within 2 percent of
actual speeds), it was lorgely unsuccessful
as a practical application. First, because
the tags were distributed voluntarily and
there are no foll reads in San Antonio

the market penetration was low, often

less than 1 percent. This situation, in tumn,
meant that dara was often unavailable for
extended periods cf time. Second, main-
fenance costs associated with the system’s
‘ag readers were fourd to be prohibitively
higher than expecied. For example, the
automatic vehicle identification {AVI] tag
reader system deployed in San Antonio
has been costing TXDOT approximately
$1.400 per year per mile of coverage.
This cost is 75 percent higher than the
average mainenarce costs of $800

e year per mile of coverage for -oop
detectors, wnich San Antonio has found
fo be rearly as effective as toll tags for
estimating vehicle speeds. However,
despite these challenges faced in San

Anionic, other sites, sucn as
Houston and *he NY/s\U JCT
area, continue ¢ support t

reacers as a e'iable. cos-
effective means for esﬁmormg
vehicie speeds. A common ‘eature
at each of these sther sites is the
oresence of an ex:sting electronic
foll facility,

Traveler information kiosks. In the
age of the Irtermet and wireess
technology, the cays of kiosks
that pIovfde only raveer informa-
tior may be numoered [see
Figure 8). In Sec-le, proposed
kiosk deployment never toox
piace, San Anton'c and Phcemix
proceeded, but with relatively
low usage rates ana h'gh mairme-
nance costs [more than $1 000 per kios<
per vear in San Antonic). Proenix mifigat

Figure 8. Traveler information kiosks have
proven fo be expensive to maintain and limited
in their abiiity fo reach travelers.

ed some of these costs by employing «
commercial offttheshelf, Interrerbased

kiosk system, Only New Yok remains
Fighly supportive of kiosk deploymen.
Howsver even in this high-pecestian

fransi+fr \Qﬂ"\/ c t/ ﬁwc mf r”o*icm wil

very likely | vpes cf
information orce e s«/sTem s dcpiwed,

In-vehicle navigation devices (IVNs).
Despite being one of the ecrlest ATIS
opp\\cohms many feel as Pat Irwin

of TxDOT does that “tVNs are still ahead
of their fime.” For example. an WN praiect
olanned for Phoenix and aimed at 1 hc
gene-al public was carcellea because
of a ack of privare sector interest. Ir San
Antonio, a rather sxtensve deployment of

VN units to pupic agency staff met with

Ii
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only moderate success
and acceptance.

This situation is not
unique fo the model
deployments.
Nationally, IVN units
have failed to move
beyond small niche
markets in rental cars
and luxury vehicles.
This limited application
may stem from
continued gaps in data

Figure 9. Many people feel that the time has not yet come  coverage that impede

for successful traveler applications over wireless handheld

computers.
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IVNs from providing
accurate reakime
roufing information. Other obstacles include
the relatively high cost of the systems

and challenges with the human-machine
inferfaces.

One notable exception where IVINs were
viewed as successful in the model deploy-
ments was their use as an improved map
and location reference for paratransit and
emergency personnel in San Antonio.

Wireless hand-held computers. Mary
ceople felt that, iike VN, wireless hand-
held computers were either ahead of their
fime or not welldesigned for traveler
information. Deployed in both Phoenix and
Seattle, the service experienced exiremely
low market penetration. For example,
estimates are that fewer than 100 travelers
subscribe to the service in Seattle. Part of
the problem is everchanging fechnology
requiring a relatively high level of user
knowledge and effort to operate. Another

obstacle to user adoption and use is @
complete lack of marketing in Phoenix
and very litle marketing in Seattie.

Broadcast fax and personalized pagers.
In gereral, the naticnal market for persor-
alized traffic information messaging services
has been slower o develop than expected,
in part because of an evolving (and thus
unstable) wireless telecommunications
market. Information service providers have
faced a variety of technical problems in
their attempts to bring traffic information

fo drivers and ofher mobile customers.
Other limitations may stem from the service's
fee-based component. In any case, the
model deployment sites essentially
abandoned these applications.

Traffic television (TV). Seaffle and
Phoenix both undertook dedicated cable
broadcasts of current traffic conditions;
unfortunately, the number of viewers of this
service was consistently low at both
locations (see Figure 9). Again, the service
suffered from a crifical lack of advertising
and marketing. In Seattle, only 13 percent
of eligible viewers had ever seen or
heard of the service, the majority of these
(85 percent) having found out about it by
flioping through channels. This problem
was further compounded by the lack of @
consistent viewing schedule. In Phoenix,

a similarly small number of eligible viewers
were aware of the service (fewer than 28
percent]. Furthermore, of those who were
aware of if, only 29 percent described
the service as “very” or “somewhat useful,”
and an even smaller number [19 percent]



reported they would be willing to pay
$1.00 a month for the service. However,
tne Phoenix study revealed a possible
niche market of "low-tech” Traffic TV users
le.g., those uncomforiable with computers,
users of wireless devices, efc.) who value
the service's tecnnological simglicity and
would pe willing to pay for it.

Chalienges to Traveler
information Deployments

Overall, various rafionales can explain
why *ne above applications were
unsuccessful or met with mixed results.
In the case of the traveler information
deployments, these challenges included
‘he following:

Questionable value of fee-based
information. Al' of the fee-based services
deployec or planned as part of the
model deployment iritiative essentially
failea. This result suggess that the perceived
value of traveler information is currently
100 low for fravelers fo justify paying for
the information. This situation is further
compeunded by the fact that, to date, these
fesoased services orovice litfle marginc
beneft over free services, such as publicly
supported websites cnd improved radic
and television newscasts, which have
iaken advantage of TS cata.

Failure to sufficiently market services. in
addition to competifion from free services,
the model deployment's fee-based ‘raveler
information products also suffered from

a nearly complete lack of marketing and
adverfising. As Seatfle’s Pete Briglia

explains, “The feeling seemed to be hat
these things [fee-based traveler information
services] were so logical and beneficial
tnat they woud sell themselves. The mar-
kefplace is sc competitive, however. that
things don't sell themseves. no matter
how good.

Inappropriate platforms. Finally, in the
same way tha: travelers are urwilling

io pay for access tc traveler irformaricn,
ney also seem unwilling to expend a
substantial amourt of time cr effort for

this service. This relucicnce may, in part,
explain the low usage rates of both the
raveler information kiosks and the invehicle
navigation urits ceployed as part of the
model deploymerts. Both of these plafforms
require relatively unwieldy numar-machire
inferfaces and are somewhat time-consurm:-
ing to access. Futhermere, both plafforms
are typically more expensive to deploy
and maintcin tnar other mediums such

as websites.

“The feeling seemed fo be
that these things [fee-based
traveler information services]
were so logical and beneficial
that they would sell them-
selves. The marketplace is so
competitive, however, that
things don't sell themselves,
no matter how good.”

— Pete Brigha (SmartTrek Project
Manager)
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“In the summer of 1997,

an operator at the Arizona
Department of Transportation
Freeway Management System
(Trailmaster) detected a cor
on the shoulder of a Phoenix
freeway. When the operator
zoomed the closed-circuit
camera info the areq, he saw
an elderly figure slumped
over the steering wheel in the
car. He promptly dispatched
an emergency vehicle to the
scene. The driver had suffered
a stroke. He received the
necessary medical attention
and recovered from his
stroke thanks in large part to
the Trailmaster operator and
the available Trailmaster
technology in the Phoenix
metropolitan area.”

— TS America News, September 1999
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"™ How did the mode!
depioyments aftect fraveler
serfety? What was the best
appiication for reducing crashes
and saving jives?

The applications fielded during the model
deployments had o gererally positive
impact on fraveler safety—with some
oossible exceptions to be discussed in this
section. Overall, the deployments illustrated
three ways in which ITS improves traveler

safety.

Reducing the opportunity for a crash by
removing adverse conditions. It has long
peen posited that traffic congestior,
whether from oversaturated arterial fraffic
signals, increased freeway demands, or
the occurrence of an initial roadway
incident, significantly contributes to road-
way crashes. Incident management studies
show that as many as 50 percent of all
freeway crashes are secondary, or the
result of an initial roadway blockage?
Consequently, any ITS operation that can
help restore conditions from congested
operations [e.g., through faster incident
clearance times or improved signal coor
dination) should reduce crash risk.

Simulation modeling performed by the
evaluation team indicates that San
Anfonio’s incident management system
reduces crash risk from 1 percent for a
minor incident fo as much as & percent
for a maijor incident. Similar modeling
efforts undertaken by the evaluation team
in Seaffle revealed that under optimal
deployment, a switch to more regionally
aware signal operafions along SR 99

5T oo N . st WA
These studies are referenced in Inc'aent Man
Foundation, Inc. Alexandria Virginia. 19

* Firal Report.” American

should help reduce all crashes by 2.5
percent and fatal crashes by 1.1 percent,
once the system is in place. Similarly, field
and modeled dcifa collected from
Phoenix’s crossurisdictional signal coordi-
nation deployment revealed crash reduc-
fions from 3 percent to 10 percent,
depending on the signal plon selected.

Overall, the evaluators found all the
incident and arterial management appli-
cations they examined improved fraveler
safety. In fact, of all the ITS approaches
taken at the sites, these applications were
typically the most effecive in increasing
iraveler safety. However, caution is
warranted when deploying and operating
these fypes of systems. For example, in
San Antonio, incident response signal
fiming plans in the region’s infegrated free-
way,/arterial corridor were developed to
minimize congestion and crash risk under
assumptions of a severe incident and hus
heavy diversion fo the arierial. If the
assumec diversion is significantly less than
anticipated, or if the signal plans are
applied irdiscriminately fo both major
and minor incidents, then changing the
arterial signal plans could actually lead to
an overall increase in congestion, accom-
oanied by an increase in crash risk. This
increased crash risk could be as high as
3 percent, if, for example, te system
were applied during minor incidents,
such as a freeway vehicle breakdown.
Fortunately, you can avoid this situation
by applying TS technologies in a careful,
considered fashion.

-

Trucking Associations



Reducing the opportunity for a crash

by giving travelers better information.
Another method for improving traveler
so{ery s nrough services that provide
fravelers with better information about
ootentially dangerous roadway and
weather conditions, such as crashes or
other roocway hazards. Having such data
can assist fravelers in moking safer and
more irformed cecisions.

For example, simulation modeling suggests
thar access to preip traveler information,
such as that on the TxDOT website, -educes
users’ crash risk by as much as 8.5 percent
n the face of a major freeway incident.
Users of en route information, such as that
orovided by an invehicle navigation
device, would experience an 11 percent
crash risk reduction in the same incident
scenario. The evaluation alsc revealed
that users of these services seem fo be
aware of their benefits. For example, 70
cercent of frequent users of Phoenix’s
Traffic TV agreec that the service made
their fravel sofer.

As a caution, however, traveler information
services may, in some cases, increase
crash risk if nof used ‘udiciously. For
example, the evaluation revealed that
when minor incidents on the freeway are
conveyed to Web users in San Antonio,
some of these users may choose to divert
io the arterial even though queuing and
thus crash risk on the freeway is rot
significantly increased. In some situations,
such subootima’ diversion to less safe
arterial facilities could actually increase
crasn risk as much as 5 percent for the
traveler. It 's important to apply these
technologies carefully.

Improving the survivability of a crash

(or any trauma) by enabling emergency
responders to react faster and more
efficiently. Providing rocdway video images
to public safery piofessionals can vasty
improve traveier sa‘ety and lead to faster
and more efficier: emergency responsas.
In Seattle. wher @ tanker truck carrying
propane cvertumed on tne Tacoma
Narrows Bridge. the fire depariment
which nad access fo video feeds from
the incidert site. was abie 1o detact the
accicent and respond with the approor ate
equipment in time ‘o avert a major disaster
Such examples cecord (TS significant
support from the public safery community.
Ir San Antonic, peiice are actively Icboving
dec'sion makers for expansion of ITS
services. such as feeway management.
As Pat Irwin coserves, “To them, TS pro-
vides their eyes ‘n the field.”

The model deployments also iilustrated
that ITS can impreve the feld operations
of emergency responders. For example
the IVN proiect in San Anonio assisted
the region’s poiice officers in coordinating
pursuits and in providing more accurate
information to responders from ofner
agencies. In one example ¢ police officer
used the arittde ard longitude coordinares
on his VN unit to direct an air ambulance
to a criicaly injured patient. wha survived
as a resul of his quick intervention.
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What impact did ITS at

the model deployment sites
have on fuel consumption and
emissions?

Results of the model deployment for fuel
consumption and emissions applications,
while positive, were considerably less
significant than for fraveler safety.
Furthermore, no clear “best application”
emerged for these measures.

San Antonio: Limited impact from traffic
management and traveler information.
Through the use of calibrated modeling,
evaluators found operation of San Anfonio’s
expanded freeway mancgement system
reduces fuel consumption by only about

| percent per year. Users of that region's
traveler information websites and in-vehicle
navigation units experienced similar savings
of 2 and 3 percent per year, respecively.

Phoenix: Interjurisdictional signal coordi-
nation impact. In Phoenix, evaluators
determined that inferjurisdictional signal
coordination reduces average fuel
consumption by approximately 2 percent
oer frip through the affected corridor, with
nearly negligible impacts on emissions of
hydrocarbons {HC), carbon monoxide
(COJ, and nitrogen oxides (NOx].

Seattle: Negligible impact from regional
traffic signal operations. The evaluation

team in Seatile found that regional signal
operations along SR 99 would have no

significant effect on energy or emissions

once fully deployed, because conflicting
factors effectively cancel each other out.

Specifically, while signal coordination

brings about fewer vehicle stops associated
with lower emissions, it also results in
slightly more vehicle miles fraveled (as
travelers divert from minor roads to SR 99)
and higher travel speeds, both associated
with elevated emissions. These increases
and reductions offset each ofher.

Fortunately, while these effects are small,
they are either positive or neutral. One
chenomenon for which no overwhelming
evidence exists is a fearea increase in
NOx emissions owing to higher vehicle
soeeds. For the most part, NOx emissions
were uncffected or were offsef by
reducrions in stops, as described above,



Did the model deployments

reduce traveler delay?
Which applications were most
eHfective for this purpose?

While mest of the applications fieided ir
the mode! deployments led to decreased
raveler delay, evaluators found the greatest
reductiors resulted from applications of
‘ncident managemert and signa! coord-
nation. Examples are described below.

San Antonio: Integrated Freeway/
Artferial Management. In San Antonio.
evaluators used carefully calibrated simu-
ation madels to determine that the area's
expanded freeway /incident management
systemn reduces delay for all fravelers
through the corridor by nearly 6 percent
annually. This modeling effort revealed
additional anrual delay reductions from
the system's arterial management
component. Under severe incidents,
inese combined systems can result in
delay reductions cs large as 20 percent
for the average traveler.

Phoenix: Inferjurisdictional Signal
Coordination. In Phoenix, the evcluation
team used a combination of field cbser-
varens and calibrated simulation modeling
io analyze that region's inferjurisdictional
signal ccordination. Reporfed delay
reductions ranged from & percent to 21
percent, depending on the signal timing
plan implemented.

Seattle: Regional Signal Operations.

In Secttle, the evaluation team used
s'mulation medeling to study a planned
regionwide sharing of arterial traffic data

lincluding signal t'mings and volume/
capacity catal amorg individual s'grel
agencies. This study revecied that for the
corridor moaeled. regioral data sharing
could oring abour delay reductions of
approximately 7 percent under “ull system
implementarion {including common signal
The Seatle anaiysis also
"eveo\ea a reauction in ravel “me varation

of cpproximately 2 percert, VWhile less
hon the -eductior of absolute fravel time
this variability measure may be ~ore

timing plans].

important 1o the cverage criver who
according to recent studies wants
prediciabie ana consisient rovel fmes.

Use of traveler information systems for
reducing delay. D:\C/ reduciions also
resulted rom the use of fraveler informarion
systems. In San A \?omo modeiirg co
ducted by the evaluoiors and supper eH
cata collection revecled that
websffe Jsers could expect 1o experierce

delay reductions of approximatery 5 percent
per year, Howeve', the market penefrarion
of this service remains oo low to have a

measurable impact or ove
cond'tions Frougrout the -egion.

Ir Seattle. 93 percent of respondents to
an ondire survey about fre traveser infor
maticn website agreec with the statement
that “using traffic information on the Web
has he Vpea me sove tim
similarly benefited from 1 rwc\er ‘nformaton
systems. Specificaly 46 percert o
respondents to a survey about Seatile’s
fransit information website found the siwe
useful or somewhet useful in determining
the fastest routes to their destinarions.

Transit users

“Mayor Neil Givliano, City of
Tempe, Arizona, in the fall of
1998 was chairing a council
meeting af the University of
Arizona when he received

a telephone call that his
mother was at the West
Valley Hospital 30 miles
away, needing emergency
surgery. Mayor Giuliano got
into his vehicle to drive to the
hospital and as he was driving
on Interstate 202 toward
Interstate 101 and the Squaw
Peak, he noticed o variable
message sign alerting
motorists to a deck-tunnel
accident. With the alternate
route information, Mayor
Giuliano was able to divert
and bypass the traffic
congestion and still get fo

the hospital to see his mother
before she went into surgery.”

— TS America News, September 1999
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Overall how did the

public receive the modei
deployments? What types of iT5
applications did rhey appreaate
the most? What turther improve-
ments did they sugoest or
request?

General Reception. Overall, while the
oublic appeared appreciative of many
of the individual applications under the
model deployments, the degree fo which
they were actually aware of or valued
the deployment program cs @ whole
were mixed. In San Anfonio, the model
deployment was built upon the already
successful, wellknown, and highly visible
TransGuide freeway management program.
As a result of public outreach, excellent
media coverage, and the sheer amount
of equipment in the field, TransGuide has
become a household name. As TxDOT's
Brian Fariello notes, “You would be hard-
oressed fo find someone in San Antonio
who hasn't neard of [TransGuide].”
Furthermore, not only is the public aware
of the service, it also places a great value
on if. Numerous communities and
agencies are clamoring for TransGuide to
be expanded fo their areas. In a survey
on the program's website, 82 percent of
1,149 respondents agreed or strongly
agreed with the statement, “Traffic
management in San Antonio has shown
a noticeable improvement since the
implementation of the TransGuide system.”
While results at the other model
deployment sites were positive, they were
not as dramatic.

For example, in Seattle, more than
$1 million, or nearly twice as much as

any other model deployment site, was
spent on communications, oufreach, and
marketing. During 1997 and 1998,

22 radio or TV spots featured the region’s
model deployment, along with 58 print
articles, including pieces by The Wall
Street Journal and the Economist. In fact,
every news release on deployment was
featured in the medic. Nonetheiess, the
Seattle deployment, (known as SmartTrek],
did not become a household name as
did San Antonio’s TransGuide. As Pete
Briglia explains, ... The most important
lesson that | leamed is that even the
expenditure of $1 million over three years
for outreach, communications, and mar-
kefing is just a drop in the bucket when
frying fo infroduce new Techno\ogy or
new ways of doing things. So much of
our effort went into basic ITS education,
lexplaining what ITS are all about], which
had fo occur before explaining a particular
application. And much effort went into
explaining TS 1o transportation officials and
elected officials.” Phoenix reported similar
experiences.

Satisfaction with individual applications.
The public showed a greaf deal of appre-
ciation at all three deployed sites for the
oenefits of individual applications. Some
examples follow:

® Usage of the fraveler information VVeb
pages across all three deployed sites
has been steadily increasing, with most
sites showing annual increases of 100
oercent or more.

B Focus group participants expressed
great appreciation for San Antonio’s
variable message signs and were



acively involved in providing suggesfions
for further improvements.

® More than 80 percent of paratransit
operators using invehicle navigation
systems in San Anforio rated the units
as useful or very useful.

B [n Proenix, 75 percent of respondents
to the T-affic TV survey reported making
use of the area’s variable message signs.

® Alsc in Phoenix, participants in a focus
group examining availcble fraveler
information websites in the area generally
found the pages fo be a helpful,
inferesting new way fo obtain useful
irformation o improve their travel
experiences.

® 0 Seatfle, 93 percent of respondents
io an ordine survey found the traveler
information website "helped them to
save fime.”

Customer preferences revealed.

In addition to revealing an overall
awareness and appreciation on the part
of the public for particular applications,
the evaluation also provided a number of
general insights into the iikes and dislikes
of the traveling public at the model
deployment sites—at least with regard
to traveler informetion. In genercl, the
evaluation demonstrated the following
cusformer preferences:

® For feebased ATIS fo succeed, it must
orovide value fo customers every day.

" Low-quality ATIS traffic information
appears to be largely ignored, while
high-quality data are sought out.

® Regional context influences customer
demand for trcffic information. For
example, demand is higher in more
congested cities like Seatie than n less
congested arecs like San Anton'o.

® |ndividual uscge rafes appear to grow
with positive experiences in using
the sites.

& Al customers want fast. convenient
service, regardiess of plaform,

® Customers war: he foliowing servicas,
in priority orde:
Freeway and arterial coverage.
Direct traffic speeds, or reliable, sel-
selected pointopoint travel times.

Camera images.

Incident information.

Enroute guicance. based or
personalized criteria.

Design fectures according o media
ard location of use.

Finally, the following unique needs were
identified for fransit users:

® They desire reaifime information on ous
locations and delays that is avaiiable 1o
them on the Web, by phone. en route
at bus stops, and via menitor or other
clafform at iocations near transit centers.

® They desire more detailed infermation
on routes, with maps and pointic-point
ffineraries.

B They want this information to be free.
Most transit riders are not interested n

paying for better system information.
i
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Figure 10. Co-location of traffic and emergency management personnel

What types of ITS
applications did traffic
managers find the most useful?

Remote-control video cameras. Most of
the model deployment’s traffic managers
found remotely controlled video cameras
useful for their daily operations. They also
expressed appreciation for the TS data

servers constructed during the deployments.

In parficular, they reported operational
benefits from having access to integrated
data sources—such as video images,
fravel speeds, and incidents—in o single,
readily accessible, understandable format.

Co-location of other agencies. A number
of traffic managers found they benefited
oy having other agencies colocated
within their fraffic operations centers (see

can strengthen institutional ties.
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Figure 10]. Nof only does colocation
improve their operations in responding to
incidents, but, as Pat Irwin reports, “It also
nelps 1o strengthen the institutional relafion-
ships between agencies.” These improved
relationships can, in furn, spark activities,
such as San Anfonio’s and Sectfle’s joint
traffic management task forces, that offer
benefits well beyond those afforded by
TS alone.

Technology to ensure consistent messages
on dynamic message signs. In San Anfonio,
managers and other users expressed
satisfaction with the automated system that
ensures consistent messages on dynamic
message signs for similar types of incidents
and congestion.

Roadway closure and restriction system.
In Phoenix, managers found the roadway
closure and restriction system useful in
coordinafing mainfenance activities and

in quickly identifying appropriate points of
contact when necessary.

Traveler information websites.

The model deployment raffic managers
also expressed universal appreciation for
their agencies' traveler information web-
sites. These sites help fraffic managers to
more effectively perform their dufies by
allowing them to reach out with critical
information to a larger percentage of
the public than they could otherwise.
Furthermore, such sites also help to raise
the public’s awareness of the role and
necessity of fraffic management operations.



What types of ITS
applications did transit
managers find the most useful?

Transi- managers at the model deployment
sites found a number of ITS apglications
to be useful in assisting them in the'r
opercrions.

Phoenix: Automated vehicle location
technology. Ir *he Phoenix area, applico-
tion of AVL technology to 20 percert of
the transi* fleet was so successful that the
two participating jurisdictions are now
olarnirg fo install AVL on all their fleet
vehicles by the end of 2002, This AVL
system includes trip olanning, automated
fare poxes, and the ability to handle
remote diagnostfics and smart cards.

San Antonio: In-vehicle navigation
devices. Transit operators in San Anfonio
reported benefits from the use of VN
devices. In foct, these devices were so
popular among paratransit operators in
the area that many drivers insisted on
driving vehicles equipped with one of the
units {see Figure 11). San Anfonio transit
operators also noted benefits stemming
from being colocated in the TransGuide
raffic management center, as they could
oeceme more quickly aware of roadway
incidents and take appropriate action to
mitigate pofential effects on transit service.

New York: Use of toll tags to track fleet
performance. In New York, in an activity
not related to model deployment involving
‘he E-ZPass electronic toll application, transit
operators were pleased with the success

of using toll tags to track fieet
performance and to more quickly
respond to deviations in service.

Seattle: Traveler information
services. In Searle, fransit man-
agers reacted positively foward
that site's traveler information
services. Pete Briglia, Seatte’s
overall program ~anager,
reports, Imorovemerts o King
County Metro's fransit manage-
ment system helped to increase
the system’s cccuracy and
reliability. These ‘morovements assisted
transit managers and heloed improve the
qualty of transit information.” (See Figure
12.) Furthermore  the Vessel Weren ferry-
fracking system neloed VWashington State
ferries tack ontime performance of boa's
identify whick boat and crew were on @
particular run. and resoord o customers
questions and complaints.

- BUSY(EW_Map (anter: (W - Main Campas

BUSVIEW

"

Figure 12. Bus view shows the locations of Seattle’s buses in

real time.

Figure 11. In-vehicle navigation devices
have become a valued tool for San
Antonio’s paratransit drivers.
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m How competitive are
iTS depiovoent costs
with tradimmonai fransportation

ve Preaied
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Deployment costs for TS are competitive
when compared fo traditional roadway
improvements. For example, the fofal
deployment cost of the Phoenix model
deployment was less than $30 million.
Furthermore, unlike many traditional road-
way improvements, the model deployments
did not experience significant escalation
in costs over the life of the deployment
ohase {although, in some cases, such as
with Seattle’s infegrated signal system, the
functionality of the final product was less
than expected). Nonetheless, in this era of
strcined budgetary resources, you should
take the time to investigate methods for
conserving afl costs, including TS deploy-
ment costs. The model deployments
revealed the following insights and guid-
ance relative fo cost confainment.

Maintain strong oversight of software
development. A significant finding from
the model deployments was the need to
orovide close oversight of software
development, even if it requires using only
those developers with a local presence.
Without this oversight, it is difficult 1o frans-
late the customer’s preferences info the code
being written. Midway through its deploy-
ment efforts, the NY/NJ/CT site decided
that frequent inferaction [at least once per
week) helped fo keep costs down.

Leverage resources wherever possible.
As an example. Pierre Preforious, former
program manager of the Phoenix model
deployment, reports significant savings in
Phoenix because “the State and the City
of Phoenix share some cameras that are
placed at locations where both freeways
and arterials can be viewed."

Lower costs through infegration.

The model deployments revealed that
ITS integration not only produces great
benefits, but can also reduce costs. For
example, as previously described, transit
operators in the NY/Nj/CT area are
now using E-ZPass toll tags on transit
vehicles to perform vehicle tracking ard
schedule maintenance, obviating the
need for more expensive AVL technology.
Similarly, San Antonio’s Lifelink project
uses TransGuide’s freeway management
communication system fo fransmit audio,
video, and data from remote ambulances
fo receiving hospifals. In fact, without the
significant cost savings this infegration
affords, the Lifelink project would likely
not have been deployed at all.

Consider public-private partnerships.
While the model deployments raised
some doubts about the success of public-
orivate partmerships [fo be discussed in o
lafer guestion), some people sill confinue
to see a role for such crrangements in
mitigating TS costs. As Pierre Pretorius
states, "Public-private parinerships allow
costs to be shared —there are elements
that private industry and the public secior
each do best; thus, a sharing is warranied.”



Carefully apply low-bid procedure.

As Rop Bamford points out, “Software
development for TS is not the same as
oourng concrefe.” Consequently, fradi-
tioral low-bid procedures may be illsuired
for many rypes of ITS applications. In fact,
deperding on the contracting mechanism,
such procedures may actually lead 1o
even higher cosfs or substantially reduced
functionality. Some still feel that a low-bid
orocedure can reduce costs. However,
Brian Fariello of TxXDOT stresses the
importance of a good inhouse under
sanding of the task and “clearly defined
specifications.”

Invite vendors to negotiate. \While not
directly tested in the model deployments,
one method gaining faver in the procuring
of ITS services is the use of an invitation
fo negotiate. For example, in selecting a
vendor for Miami's new fraveler information
system, the Florida Department of
Trarsportation held a number of iterative
discussions with multiple bidders to generate
clear specifications and expectations prior
to awarding the confract.

Keep systems open and make use of
standards. \While seemingly obvious, this
fenet is often ignored. Closed proprietary
systems may be o good investment in the
short run, but in the long run, such systems
often lead fo greater costs, especially with
greater [TS integration. As Rob Bamford
explains, “You must be careful that you
don't end up paying for a system that

n the end you don't really own.” This
appreach can lead to substantial costs.
For example, in Phoenix, an entirely new
computer server systfem had fo be built in

part because the existing freeway

management server sysfem was proprietary.

To fird out specific costs of (TS elements,
you may review the individual site reports
for each of the model deployments.

For an even more extensive and current
collection of deployment, operatiors. and
maintenance costs, please refer to the
USDOT's ITS unit cost database at
www.benefitcost i1s dot.gov.

“Public-private partnerships
allow costs to be shared —
there are elements that
private industry and the
public sector do best: thus,
a sharing is warranted here.

”

— Pierre Pretorious, Former AZTech
Program Manager
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“The benefits of ITS are in
the operations.”

— Rob Bamford, NY/NI/CT Program
Manager
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m How have operations
and maintenance costs
affected the model deployments?

Operations and maintenance costs have
been a major challenge for those aftempt-
ing to ensure the confinued success of the
model deployments.

Higher than expected O&M costs. O&M
costs are significant and were almost
universally higher than initially expected.
For example, maintenance costs for San
Anfonio’s AVl readers are approximately
$120,000 per year—more than double
the original esimate of $59,000 annually.
Similarly, costs to maintain kiosks in both
Phoenix and San Anionio are much higher
than expected.

As San Antonio’s Pat lrwin explains, "It

is tough fo caich all of the maintenance
costs at the onsef.” In general, the
estimation process was compromised

by the hightech and often firskgeneration
nature of many [TS technologies. Another
oroblem was that most of the sites were
concerned more with deploying everything
within two years—a condifion of Federal
funding —rather than formulating an
incremental approoch to future operations.

Difficulty aftracting O8M personnel.
Challenges dlso lie in the fact that, s
Pete Briglia explains, “ITS O&M requires
the same personnel resources that are in
demand in the private sector. Therefore, it
is difficult to atract and retain the personnel
needed to develop and maintain the
Webrbased traveler information applications
that are currently so popular.”

Difficulty convincing State Departments of
Transportation (DOTs) of funding need.
Furthermore, it has been difficult to convince
budget officials of the critical need for ITS
maintenance and operations funding.

As Pete Briglia states, "The costs have

not been great, but they are a steadily
increasing part of an agency's shrinking
discretionary budget.” State DOTs want fo
reduce O&M expenditures and increase
construction spending, and TS does the
opposite—for while there may be savings
in sociefal costs, direct public agency
costs are increased. As a result, some TS
deployments have been forced into making
less than optimal funding decisions. For
example, in at least one of the model
deployment sites, State fransportation
managers recognized that it was much
easier fo receive construction funds rather
than O&M funds. Consequently, they built
their own fiber optic network, even though
it may have been more costeffective to
annually lease from an existing private
orovider.

A further irony is that while budget officials
seem to have received the message that
O&M plays a crifical role in supporting
transportation infrastructure, many simply
view the deployment of ITS as complefely
satisfying this requirement. Few funding
officials seem to realize that ITS also
requires their own O8M support, for as
Rob Bamford reminds us, “The benefits of
TS are in the operatfions.” Fortunately,
some funding agencies, such as TxDOT,
are already aware of the need for solid
O&M support. As the benefits of [TS
continue 1o emerge, others will join in

this awareness.



“rogram Assessment

P9 How did applications

M change from what was
cwpered o what was deployed?
<o can other sifes prepare for
vy cnanges?

The three-to-four-year planning and
implementation phase of the model
deployments saw a number of applications
changed, dropped, or modified, with
varying results, as explained below.

Reductions in function or scope. In some
situations, @ change in the deployment of
ITS applications had a regative effect,
generclly associated with reduced furction
or scope. For example, budget cufs in
San Antonio reduced the number of
ambulorces and hospitals that could initially
parficipate in the Lifelink project, which,
ir 1rn, led to o reduction in potential
oenefits. In another example, long delays
n ceploying Seatle’s ATMS caused a
number of participating agencies 1o iose
interest, whick also resuliec in reduced
benefits and functionality.

Neutral changes in function. While some
applications were reduced in scope, others
were simply aitered to address other goals.
For example, in San Anfonio, a number
of proposed applications faced institutional
barriers, including @ Texas iaw prohibiting
distribution of IVIN units to the traveling
oublic. A proposed highway-rail safety
system was alsc placed in jeopardy by
licbility concerns on the part of railroads.
Fortunately, 'n both cases, TxDOT was
able to toke many of the original
technologies and approaches and simply
apply them to new functions. Specifically,

the VN units were assigned to publcsecror
operators (e.g.. palice, fire, onc paratrensit
workers), and the nighwayral oroject was
converted to a fraveler information program
to warn of railload delays.

Changes in technology. The third ry0e of
change experienced ir the deployments
actua ly lea to improved benefits. In these
cases. function staved the same, bur the
model deployments adopted rew, more
effective or cowerful techrologies as thay
became avaiable. For example, the iritia!
focus of New York's traveler informarion
services was elephone access: howeve:
as tne deploymen: progressed. ircreasing
focus was placed on Internet access. The
ability o react and adapt to the iatest
improvements ‘s an impertant means of
optimizing ‘TS benafits,

Overall, perhaps the best advice fo
preparing for ineviable changes such as
those descrivea above comes from Seartle's
Pete Briglic: "Since technclogy charges

at such a rapia pace ard since many

ITS projects are exoioring new ground,
they must be flexibe. Projects should be
implemenrted in easily deployable phases
that allow users 10 generate benefits as
quickly as possible. Projects should also
be designed so there is no single point of
failure. SmartTrek's 30 project componens
made it possible for some applications to
be cancelled withcut jsopardizing the
success of me entire prolect.

“Since technology changes at
such a rapid pace and since
many ITS projects are exploring
new ground, they must be
flexible. Projects should be
implemented in easily
deployable phases that allow
users to generate benefits as
quickly as possible. Projects
should also be designed so
there is no single point of
failure. SmartTrek's 30 project
components made it possible
for some applications to be
concelled without jeopardizing
the success of the entire project.”

— Pete Briglia, SmartTrek Program
Manager
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“I've tried to come up with a
good answer to why TS
projects seem fo take so long,
and there seems to be one
common element: software.

| think that most engineering
consulting firms do not know
how to manage software
projects and cannot retain
sufficient software talent to
deliver projects on time.
Their clients usually do not
know what they are doing
most of the time, though |
put most of the blame on the
consulfants because they do
not know how to manage
expectations. They will fell
the client that they can do
anything the client dreams.”

—Modef deployment progrom manager
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Were there deployment
delays in the model
depioyments? If so. what was
the cause of these delays? How
couid they have been mitigated?

Ed

As with most TS deployments, the model
deployments experienced a number of
schedule delays caused by a variety of
factors, as discussed below.

Overly ambitious schedule. Most project
participants viewed the Federal schedule
aimed at achieving full deployment in two
vears as unrealistic. Existing contracting
mechanisms and fask complexity simply
did not support this goal. However, most
of the managers agreed that an ambitious
schedule had some value. As Seattie's
Pefe Briglia states, “Ii's better to have an
aggressive schedule and get something
out, than to wait forever for the perfect
deployment.”

Technological challenges. Complex systems
like ITS often bring numerous technological
challenges and delays, especially appli-
cations requiring software development.

Institutional challenges. Another serious
challenge o deploying TS on time—and
integrated TS in particular—lies in
coordinating among the numerous agencies
involved in the task. During the model
deployments, two general approaches
managed these relationships. The first,
used in San Antonio and to some extent
in Seatfle, was the “lead by example”
approach. In this scenario, a central lead
champion (the State, for example] has a
dominant role. This champion consults
with other members of the transportation

community and engages in a constructive
exchange of ideas; however, no formal
arrangements are made. Furthermore,
when it is time for a decision to be made,
the lead champion often moves forward
on his own, essentially deploying o proto-
type that others can see and become
more involved in. The advantage of this
approach is that it may and offen does
lead to more rapid deployments. The
potential downside is that the initial product
may not fully address the needs of all
parficipants.

The other scenario, more prevalen: in
New York and Phoenix, was the “lead by
consensus’ approach. VWVith this approach,
formal agreements take ploce between all
interested parties—as many as 16 in
New York—with products developed by
agreement of all parties. The strength of
this approach is twoold. First, the ulimate
application may, in theory, be of greater
benefit to the various parties as a whole.
Second, the consensus approach imparts
more of a sense of ownership that
challenges all participants to offer their
own ideas, money (in some cases), and
commitments. The pofential downside,

of course, Is that significant delays may
result. For example, as of the summer of
2001, the NY/NJ/CT deployment has
vet fo be fully deployed (although software
issues are also to blame]. Still, NY/NJ/
CT's program manager, Rob Bamford,
states that if they had to do it all over
again, they would stick with this approach,
observing that, “In the end, it will lead to
a better product that is acceptable to all.”



Mimimizing Delays

Some evel of deployment delay on
large, complex TS deployments may be
inevitable, and the medel deployment
experience offers advice for meeting
these challenges.

. Recognize that
= there will be
challenges.

One of the most
important pieces of
advice is to keep
projects flexible.
As reported earlier, Pete Briglia feels,
‘Projects should also be designed so that
the'e is not a single point of failure.
SmartTrek’s 30 project components made
it possible for some applications to be
cancelled [or delayed] without jeopardiz-
ing the success of the entire project.”

Get something out. The model deployment
program mancgers suggest that it is befter
to deliver a tangible preduct, even a
orofotype, and refine it later than to wait
for the perfect application. For example,
much of the early delay in the NY/NJ/CT
deployment is attributable 1o a nearly
endless cycle of writing and reviewing
design specifications, rather than building
a product.

Specify function, not technology. Arother
~echanism for avoiding delays is to specify
procuct function—ana not necessarily
technology —when contracting for ITS
services. As NY/NJ/CT's program
manager Rob Bamford states, “Part of the
challenge in tryirg to schedule the projects
(contracts, efc.) and, at the same time,

marry that with a technology you plan to
use. 's that new and better technologies
may come out besore you are ready o

“In ITS deployment, the first
95 percent is relatively easy;
the last 5 percent is where
proceed. Technology outpaces the the frustration lies.”
Eogmchng\{mechumsm;, ond you cen o Bamford W8/ program
ind yourselt in an unproductive cycle of manager

constantly modifying contracts in an

aftempt to «eep up instead of pursuing an

actual deployment.” Consequently, when

confracting for its persoralized service

aoplication, NY/NJ/CT specified just

what the service shculd accomplish. not

how 1o accomolisk i,

Provide strong oversight of software
development. As stated earier sirong
oversight of software development leads
to better irteractior and eliminates multiple
translation problerrs. In general, greater
inferaction with the developer leads 1o
faster and less expensive development,

Choose a careful balance between
consensus-building and leading by
example. Tne rinal advice from the model
deployments for decling witn schedule
challenges is to choose your approach
carefuily, whether i is one of consensus:
building or ieading by example. You
should corsider the benefits and pofential
drawbacks of botr approaches early on
in the development process.
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Did the model
Q16 deployments ciearly
illustrate the benefits of
depioying integrated IT5?

Yes and no. While the model deployments
did illustrate some significant benefits of
integrated ITS, the restlts frequently were
less sign‘ficant than cnticipated. The
following sub-sections illustrate this situation.

Benefits of Iniegrated ITS

Integrated traffic signal control. Travelers
in both Phoenix and Seatle benefied
from integrated traffic signal control
across jurisdictions. In Phoenix, integration
reduced delay on an average frip by 6
oercent, compared o cases where signals
were optimized independently within
each individual jurisdictional boundary. In
Seattie, simulation of regional signal timings
preaicted delay reductions of up to 7
oercent annually, once fully deployed.

ITS infegration in the Medical Center
Corridor. Evaluators also observed
infegration benefits in San Anfonio. Here,
simulation modeling of the combined free-
way, incident, and arterial management

corridor—known as the Medical Center
Corridor—was used to esimate annucl
deley reductions of & percent. Locking
only af severe incidents, iTS ‘ntegration in
the corridor recuced delay by 20 percent,
compered to o 16 percent reduction
when the TS elements work individually.

Traveler information—integrating data
from multiple sources. Traveler information
—an application thar relies on dafa
infegration from multiple sources [e.g.,
comeras, crash reports, roadway speeds)
and multple agencies—provides numerous
benefits [see Figure 13]. In Seattle,

a simulation experiment investigating the
ootential impact of adding arterial
information to the State's website revealed
the importance of this integration. This
simulation found that adding the
information to the website, currently focused
on freeways, reduced annual travel fimes
by 1.8 percent. This value s especially
significant given that all fravelers in the
corridor experienced the benefifs, not just
the small percentage using the VVeb service.

Cost savings from integration. The model
deployments also iliustrated how TS

Highway EFr{nergency
Rail Intersection Maﬁzpzrrl?:nt
Incident Safety g Freeway
Management Management
Systems Systems
Traveler
Transit Information Traffic
Management Systems Signal Control
Systems Systems
Electronic Electronic
Toll Collection Fare Payment
Systems Systems

Figure 13. Ulimately, many of the strongest benefits of ITS lie with infegrated systems.




infegration can help to reduce the costs
of ITS deployment and operations. For
example, San Anfonio’s remote ambu-
lance/hospital conferencing application,
known os Lifelink, greatly benefired from
savings ootained through a pre-existing
and plonned freeway management
communications system. In fact,

as previously stated, this project likely
would not have been initiated at all with-
out these cost scvings. Phoenix realized
savings through the strategic placement
of remote video cameras providing views
of both reeway and arterial locations. In
New Yor, rransit vehicles equipped with
ioll tags and tag readers and placed at
various locations along the roadway are
iracked and used fo estimate current
genera. fraffic conditions. This infegrated
usage supports more efficient freeway
and fransit management.

wWhy TS Integration Benefits Did
Mot Always Meet Expectations

VWhile these various benefits and cost
savings are impressive, they are not as
large as those originally predicted for the
model deployments, as explained below.

ITS integration benefits take time fo reach
their potential. Knowledge goined since
the evaluation reveals that attempts o
assess the results of integration may have
been premature. It appears that infegrating

ITS is like priming o pump. The early oufput

s not fhe same as the lafer constant output,
Furthermore, the evaluation time frame
allowed consideration only of very early
results. As Rob Bamford states, “The real
benefits may lie months and years later in

the aopplications that were, perhaps, not
even dreamec of in the initial integration
but whose very conceptior was made
possible by the inegration.

A good example of this occurrence is the
REACT project in Phoerix. Cne of only a
few such systerns in the nation, Maricopa
County's REACT team resoonds both to
incidents and special events on area
surface streets 1o assist the loca! police
with efficient lane ciosures, diversion of
traffic. and identificatior of citernative
routes. The project based or the success
of their freeway courtesy and incident
response patrol, came abour because of
the irstitutiona! and technological
infegration occurring under the arec’s
model deploymert. Specitically. the
success thar various partners observed in
working together ‘o coordinare signals
across boundaries made them al more
aware of the benefits o working fogether
and more comrortable doing so.
Consequently, the REACT project has the
unique distinction of beirg adminisrered
by Maricopa County but cpglied fo beth
county and nor-ccunty roadways.

2%
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What do the model

depioyments tell us about
the success of public-private ITS
partnerships?

One of the most important outcomes of
the model deployments is a more realistic
expeciation of the benefits of public-private
TS partnerships, especially as applied fo
fraveler information. Overall, the initiative
revealed that while such parinerships may
help to reduce the costs and risks associ-
ated with ITS applications, they have not
met the high expectations many originally
had for them. In general, these partner-
ships fell well short of their infended goal
of enabling public agencies to provide
high-quality traveler information through
partnering with the private sector under @
vieble and profitoble business model.

Reasons Behind Unsuccessful
Public-Private ITS Partnerships

The model deployment evaluations identi-
fied several reasons, summarized below,
why publicprivate TS partnerships were
not generally successful.

The public’s unwillingness to pay the
private sector for traveler data. At the out-
set of the model deployments, a commit
ment existed to provide improved fraveler
information to the public. At the time,
project participants also recognized that
one method for improving the quality of
this information was through infegration.
Specifically, the deployments sought to
orovide various types of infermation (e.g.,
weather, crash data, traffic volume] from
various sources and multiple jurisdictions,

fo cover different roadway types, such as
freeways and arterials. Furthermore, the
orivate sector was thought to be interested
in helping with collecting and disseminating
these integrated data, eliminafing cosfs to
public agencies, and perhaps even pro-
viding these agencies with profits to spur
additional ITS deployment. A central fenet
of this philosophy was that fraveler
information would be of sufficient quality
and importance to fravelers that they
would be willing to pay the private sector
for it. The model deployments revealed
that this is nof the case, af least not to date.

Failure of the private sector traveler
information services. No privaie sector
fraveler information application proposed
during the model deployments met with
any significant success. For example,
broadcast fax and paging services were
cancelled in Phoenix. Wireless handheld
personal computer services met with very
low subscription rates in both Phoenix
and Seafle. And in Sen Antenio, Pat
Irwin reports, “Only one or two of our
seven original private sector partners for
iraveler information systems are even still
in business.” In fact, practically the only
fraveler information services that were
uniformly successful were the publicly
funded and maintained fraveler information
websites. These failures have many possible
explanations:

"

San Antonios Pat lrwin suggests, "It may
simply be a matter of fime, that the market
is still developing.” Supporting this stance,
a number of proponents have suggested
a need for additional morketing and



advertising. In fact, this was a maior
finding in the analysis of the F95 Corridor
Coclition’s now cefunct regional traveler
information VWeb service known as TravTips.

It may be that the underlying data are
simply not high quality or valuable enough
on iheir own for travelers to | u>m the cost,
Consequently, regions such as NY/N|/CT
are moving toward bundling fraveler
informarion data with other services

like e-mail.

It may simply be that fee-based services
cannct compete with the free services
provided by the public sector and by the
fraditional radio and television media,
which are also using ITS fo provide befter
data.

Failure of public-private partnerships not
unique. VWhatever the reason, failure of
selsustaining ATIS business models is not
unigue o the model deployments. To
date, few [if any} examples of successful
publicprivate froveier information periner-
ships exist in the United States. Currently,
18 or more firms are pursuing this market,
e*her by packaging troveler dafa with
ofner information or by direct marketing to
the customer *hrough advertisement-
supported websites or subscription-based
personalized services. Buf as Jare Lapoin
reports in “What Have We learned
about [TS2" these rirms face a number of
challenges, including the following:

The underlying “product’—realtime traffic
information—cannot be manufactured in
a confrofled environment: instead. it must

~

01-006! Decemper 2000,
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be collected by individual agreement with
each state and ransporiation authority, or
in some cases, with privaie companies

across the country.

and are crovided! in nonsiandardized
formats. Tk's conditior creates an obsrocie
for information wroesaiers and telematics
service comparies who require rheér
consJmer services o be uniform in qualivy

and avaiable naticnwide.

NN ¢ i . [
No established consumer market exisis for
reakime waffic information other than radio

broadcast reporis

A Place for Public-Private
Partnerships

Do trese findings mean there is ro place
for publ'cprivate partnerships ‘n traveler

hort arswe

(l\

informatior opercrions? The

is "No." Many ransportarion officials.
such as Phoenx’s forme- progra™ mancger
Pierre Pretorious, woule argue. “While ir
may be unlikely to develep ¢ fully sel-
sustaining f ‘we\er information public-grivare
carinership, iere still may be benefits to
the public ir such en
ollowing are two exampies of penefical
cublicprivate parterships.

terprises. Ine

Possibility of mitigating costs and reducing
risk. Pubiic-orivate partrersh’ps coud stil

help to offset or reduce cosfs. whick may
in turn, allow public agencies o collect

more data. Such part
help o mtigate
fransportation officials felt t

nerships coula aso
r'sks. In Phoenix
that the AZTech
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“While it may be unlikely to
develop a fully self-sustaining
traveler information public-
private partnership, there still
may be benefits to the public
in such enferprises.”

— Pierre Pretorious, Former AZTech
Program Manager
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business mode! helped to mitigate risks
by, as Pierre Preforious explains, “letting
those who know the market best [the private
sector] lead [new product development].”
In this way, State and local agencies may
reduce their risks of being stuck with old
technologies having limited utility.

Growing private sector interest in public
data. The model deployments also indicated
that the entire paradigm of the private
sector paying for public data may be
shiffing. For example, San Antonio has
alrecdy been approached by a number
of private vendors, such as cell phone
companies, exploring the possibility of
selling privately collected data from sources
such as cell probes to the public sector.

What techniques were

successful in raising
awareness of ITS benefits at the
model deployment sites and
elsewhere?

A number of techniques were used fo raise
awareness of the benefits of infegrated
ITS among local citizens and officials and
throughout the world. These techniques
included the following:

Making use of public relations
professionals. All four sites made at least
some use of in‘house or external public
relations professionals to prepare press
releases, collect benefits and promotional
information, coordinate with the media,
and frack press coverage.

Making sufficient funds available to
effectively perform awareness activities.
The Seatle model deployment spent over
$1 million on marketing, outreach, and
advertising. However, as Pete Briglia
explains (see Quesfion @), even this relatively
large sum was “just a drop in the bucket
when trying 1o infroduce new fechnologies
or new ways of doing things.” Furthermore,
sites need to budget for marketing efforts
not only to launch the application, but
also o sustain awareness of the technology
during ifs operation phase.

Engaging professional media. All four
sites worked through local, regional, and
national media outlets to “get the story
out.” Consequently, the mode| deployments
made frontpage news af several sites
and were featured nationally on television.



Hosting of scanning tours. Following the
philosophy that the best way to describe
the benefi's of o syster is -0 show it in
operation, the mode: deployments, with
support from USDOT, organized numercus
fours of actual modei deployment facilifies.
These “scanning tours” were extremely
popular. For example, Dale Thompson
estimates tnat representatives from at least
25 states and 10 countries have foured
the Phoenix model deployment facilities.
Similarly, Seatfle has hosted 17 formal
scanring tours anc hunareds of informal
fours. Sar Artonio has nad visitors from as
far away as Australia and japan.

Participation in reverse scanning tours.
All model deployment leacers founa reverse
scanning o oe successful. For these tours
model deployment representatives traveled
to otner sires and shared their deployment
experiences.

Showcasing events and conducting out-
reach. Events that included presentations,
rechnical inferchanges, and media kick-offs
rave also been successfu. Most model
deployment sites have also reached ot o
their peers through conference oresertations,
cractures, and COROM publication. For
example, the Seatile model deployment
conducted 48 staxenolder interviews and
four industry forums.

Making use of traveler information web-
sifes. Traveler websites have also been used
to provide more information on the model
ceployment program o users in the
various regions.

Participating in national evaluation. A
number of sites reported that participation
in and promotion of *he USDOTspensored
independenrt national evaluaion was
helpful ‘n raising awareness of the benefits
o ITS anc ITS integration.

33

Deploying and Operating
Integrated Infelligent
Transportation Systems




34

Deploying and Operating
Infegrated Intelligent
Transportation Systems

Overall, were the model

deployments a successful
demonstration program? How
important is ITS integration in the
host sites today?

Yes. The model deployments contributed

significantly to demonstrating the benefits
of ITS infegration and to raising awareness
of these benefits, as illustrated below.

Plans to expand ITS in Seattle. Perhaps
the best proof of this success lies in Seattle,
where a “Blue Ribbon Transportation
Commission” sfrongly affirmed the need to
continue and expand the ITS program
within the State. Specifically, the commission
recommended that 5 percent of all fres-
way improvement funds be committed to
TS, which, if adopted, would represent a
significant increase in overall TS funding.
While impressive, this increase is even
more remarkable in light of the recent loss
of a large portion of the WSDOT's revenue
stream because of a car fax repecl.

ITS integrated in construction projects in
San Antonio. San Anfonio, like the other
model deployment sites, has a long
history of ITS success outside of the model
deployments. There, TS is regularly
infegrated into consfruction projects, and
the State is not only committed to the
provision of O8M funds for ITS, but has
doubled the amount available for this
ourpose.

Commitment to ITS integration in
NY/NJ/CT. In the NY/NJ/CT area,
where long delays in the model deploy-
ment have frustrated some, Rob Bamford

reports, ‘There is sfill a strong commitment
to ITS integration.” Much of this commit
ment emanates from accepiance of the
regional TS architecture, which nas united
agencies technically and insfitutionally.

Increased awareness of ITS benefits. As
Pete Briglia explains:

“SmarfTrek increased WSDOT's
awareness of [TS and ifs popularity
with the public. .all of our regions
are working on ATMS and ATIS
orojects, many in rural areas. Our
maijor cities, as well as Vancouver,
which is included in Porfland’s com-
mute-shed, have all implemented
freeway management systems.
Support for providing ITS matching
funds and the CVISN [Commercial
Vehicle Information Systems and
Networks] program

is strong despite votermandated
reductions in fransportation funding.”

An increased awareness of the benefits
of ITS—particularly integrated ITS—has
occurred at the other sites as well. In
Phoenix, Pierre Preforious reports that ITS
infegration is becoming a regional philos-
ophy, with a "recognition that AZTech is
not just a project, but rather a program.”
In early 2007, Phoenix issued a new
request for proposals for continued AZTech
development. Four major cifies—Phoenix,
Tempe, Mesa, and Scottsdale—have
reaffirmed their support for the regional
ITS vision.



ITS benefits extend beyond model sites.
The model deployments have also had
sigrificant effects beyond the four original
carticipants. For example, as of sprirg
2001, NY/NJ/CT's regional architecture
is oeing considered as an input fo a similar
architecture in Northern California. Also,
Phoenix’s roadway closure and restriction
systern is expanding fo other States, such
as Nevada and Oregor, while its special
events system is being considered for
Virginia. Finally, Son Anfonio’s Automated
Vehicle Identification Tag software is being
used in Georgia, and the Lfelink remote
ambulance communication cpplication is
being considered for use in New York.

What directions are the
model deployment sites
taking today?

The various mode! depioyment sites
rema’n commited ‘o ITS deployment and
integration. Anticipated future directions
for the sites las of spring 2001 are
summarized below

New York/New Jersey/Connecticut:
Testing transit information applications.
The NY/Nj/CT mode: deployment is stil
working toward depioyment of ifs trarsit
information applicarions and is currently
in the testing anc acceptance phase.

Full deployment of -ealtime Web and
phonebosed trarst irformartion service
personalized transit itinerary service, and
rransit advisory trip plenner will Iikely
occur by winter 2001, Tre NY/N;/CT
regior is also expected to comolere @
regional ITS arcnitecture by this fime.

San Antonio: Expanding freeway
management system. |1 Sar Anforio.
expansion of the TransCuide freeway
maragement systern is confiruing, with
63 mies in operaton, 25 miles under
construction. and a total of 191 miles
plonred. Another cpplication receiving
additional focus is the Lifelink ambu-
lance/hospital remoate commurications
system. Plans are under way to expand
the medical service not only to additional
hospitals and rural envirorments, but also
to pclice, fire, ard courtesy vehicies.

San Anforio is adopting an increasingly
regional view, with plans to deploy
additiona! 7S servicas to the Austin corridor
and surrourding border crossings. Finally,
San Antonio is working roward developirg 35
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an integrated maintenance management
system.

Phoenix: “Growing” commitment fo ITS.
In Phoenix, the AZTech Program has
“allowed [TS to bloom in the desert,”
according 1o a marketing brochure
orepared by the project. Dale Thompson
reports that “AZTech will carry the banner
for longterm regionai operations and
inferjurisdictional cooperation for I15." As
a 1angible expression of this commitment,
in spring 2001, Phoenix issued requests
for proposals for a new round of AZTech
deployments. Furthermore, as previously
stated, the region is also in the early
stages of perfecting the unique REACT
arterial management program.

Seattle: Completing basic ATMS infra-
structure. In Seatile, the bosic infrastructure
for the regional ATMS is nearly compiete.
While some partrer agencies (city
governments| have los: inferest because
of project delays, ¢ significant expectation
of benefits remains. [n addition, Seattle
continues to “push the envelope” with
fraveler information by providing traffic
congestion maps over the latest generation
of hand-held personal computers and
transit arrival information over cell phones.
Finally, Seattle is infensifying efforts to
orovide integrated weather and roadway
information to the public, and its
""Weather” road-weather information
website has attracted much user inferest,

As one looks back at the model
deployment inifictive, it is clear that this
amoitious experiment has been successful
in teaching us & number of 1essons.
These lessons can be ieamed not oriy
from the initiative’s successes, but also
from its failings. In terms of success stories,
the deployments clearly demonstrated thet
improvements in fravel fime, sofety, energy
conservation, and customer safisfaction
can be achieved through geployment of
integrated ITS applications such as publicly
funded fraveler information websites and
crossurisdictional signal coordination.

At the same fime, the nifiative also
revealed that these positive results are

not guaranteed, nor are they typically
achieved without confroniing significant
challenges. For example, nearly cll of the
orivately funaed traveler informatior services
oroposed or implemented in the deoloy-
ments failed, questioning the viability

of public-private partnerships for this
application. Furthermore, O&M costs
were significantiy larger than expected in
many cases, ulimately leading to the failure
of such deployments as fraveler information
kiosks and use of non-oll-based fag
readers for determining vehicle speeds.
Finally, perhaps the greatest challenge
faced by the deployments was the difficulty
of mairtaining schedule. As of spring
2007 (five vears dfter the initial kick-off
of the model deployment effort], severcl
~ajor planned traffic management aopli
cations are still cwaiting full deployment
in San Antonio, Phoenix, anc Searle,
while NY,/NJ/CT is still working foward
deployment of ifs transit information
applications.



Forunately, however, the deployrrierts
also left a wealth of guidance for others to
draw from when facing similar challenges.
For exomp\e, project managers at the
deployment sites now recognize that for
public-private parinerships to have any
chance of success, they must be sufficiently
advertised. As Pete Briglic pointed out.
“..things don't sell themselves, no matter
how good.” There is also a growing
recognition that perhaps the goal of fully
selfsufficient operations for traveler
information services has been too
ambitious, and that perhaps a business
model where costs are simply reduced,
nct fully recovered, may be a more
cppropriate target,

In terms of preparing for O8M costs,
prospective TS implementers are
encouraged fo make more of an effort
to include such considerations in their
plann'ng processes. They are also
encouraged to underiake more infensive
efforts 1o educate decision makers or the
importance of ensuring funding for ongeing
operations. For help in predicting the
extent of these costs, you can consult the
USDOTs /TS Unit Cost Datobase at

www.benefitcost.its.dot.gov.

Finally, *ne initiative also provided the
fransportation community with a number
of recommendations for mitigating the
widespread challenge of deployment
schedule delays. These recommendations
include the following:

Think “outside the box” of traditional
government procurement. Investigate
youJr procurement procedures and what
you can do o make them more flexible.
Move away from the traditional
procurement cycle |

» Be aware that software implementation
is a new world. Keep your software
developers close and plan tc irteract
with them more than once a week.
Ensure hat open systems are deployed.
It you are not careful, you could end Lp
developing a system that you do not own.

w Start with a prototype and proceed
from there. You can waste time mying
to design the perfect “mousetrap.
People get o o more invoved once
they start looking at demonstrations
instead of documents.

® focus on “what,” not “how to.” leave
the "how” to the experts. Be flexible o
ensure the greorest refurr on investment.
Give the verdors flexipilivy to use what-
ever technologies they orefer 1o deveon
TS services.

® Recruit a local champion. Recruit o
proocnent who wil invest the sime ard
commitment to see a «orgrarge project
through to completion.

® Manage expectations. Avoid overly
ambitious promises as to what can pe
delivered by when. Raising expectations
in this way only krings disilusionmenrt in
the long run and ullimately undermines
support.

While no set of guicelines or lessons
learned can guarantee success. the
oreparers of this report nope fhat its findings
can assist others 'n ealizing the ful porer-ia
of infegrated intelligent transportation systers.
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ITS Web Resources

Phoenix {AZTech) Model Deployment
www.azfms.com/index. html

San Antonio (TransGuide) Model Deployment
www.transguide.dot.state.tx.us

Seattle (SmartTrek) Model Deployment
www.smarttrek.org/index.html

NY/NJ/CT (Trips 123) Model Deployment
www.xcm.org/ services/tech%20development/trips123/Trips 123 html

ITS Cooperative Deployment Network:
www.nawgits.com/icdn. html

ITS Joint Program Office
www.its.dot.gov

ITS Professional Capacity Building Program:
www.pcb.its.dot.gov

Electronic Document Library
www.its.dot.gov/itsweb/welcome. htm

ITS Resource Guide
www.its.dot.gov/guide.html

ITS Benefits and Costs Database
www.benefitcost.its.dot.gov

Federal Transit Administration
Transit ITS Program:
www.fta.dot.gov/research/fleet/its/its.htm



“When you look at the stand-alone pieces that make up
most intelligent transportation systems, there doesn't
seem to be anything new. What's new, however, is the
infegration that modern computer and communications
systems [allow]. This integration makes it possible to
operate fransportation systems in ways that no one
even considered a few years ago, but which today are
in demand by the public and their elected officials.”

—Pete Briglia, SmartTrek Program Manager
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